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IMPROVED BLIND FASTENER 

The present invention relates to tubular blind fasteners of the type that can be 
inserted through a pre-formed hole in a workpiece and secured therein by a setting 
operation carried out from one side of such workpiece. More particularly, this 
invention is directed to a blind fastener utilising a pull mandrel to effect the setting 
5 operation and which further has shock absorbing properties. 

Many conventional assemblies, across through many different industries, utilise 
end-stops defining the limit of movement of particular slideable members. One 
example of such a stop-member is an end-stop for sNding drawers in cabinets, desks 

10 and domestic cooker trays. Additionally, within the motor industry, it is known that 
the plastic carrier part of an electric window assembly (the carrier part that supports 
and carries the glass in a window winder application) travels along an appropriate 
metal track that acts as a guide for such carrier. The movement of the plastic glass 
carrier is usually achieved by means of an electrical motor whereby, commencing 

15 with the car window in an open position, the electrical motor upon operation causes 
the glass carrier to move upwardly to close the window at the top of the door. It is 
the action of the glass closing at the top of the door and encountering the doorframe 
that creates an electrical overload thus causing the motor to switch off. However, in 
the case of convertible vehicles, the car door does not have a top to the doorframe 

20 which can be used to provide a means of arresting the upward movement of the 
glass carrier. Therefore, a solid metal stop is provided in the metal rail along which 
the glass carrier travels to act as a stop means by physically engaging the plastic 
carrier. Obviously, plastic stop members or other resilient stop members would be 
too weak to withstand the overloading forces of the electrical motor commonly 

25 employed in electrical window winder designs and would fail to meet its objective. 
Therefore, rigid metal barriers are employed to achieve this function. However, the 
contact of the hard plastic of the carrier with the rigid metal stop creates a relatively 
large noise which, in today's automobile industry, is deemed unacceptable. Attempts 
to solve this problem by incorporating a soft pad to the glass carrier has proven to be 

30 expensive and not entirely satisfactory. Also, since the applied load of the glass 
carrier on this stop is substantial and applied at a distance from the stop securing 
point, there is created a relatively large pivotal force to be applied to the stop 
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securing point which has a tendency to cause the stop to be torn from the metal rail. 
In addition, the cost of assembling a metal stop on such rail by welding or bolted 
fixings is relatively expensive and time consuming, particularly where significant 
volumes are required and access is necessitated to both sides of the rail, which has 
limiting design disadvantages in some designs of window winders. 

It is therefore an object of the present invention to provide a blind fastener 
which can be used as an appropriate stop for arresting displacement of slideable 
members and which alleviates the aforementioned problems of existing stops, 
particularly those associated with window winders. 

According to the present invention there is now provided a blind fastener 
comprising a mandrel and an elongate cylindrical body mounted on an elongate stem 
of this mandrel so as to extend co-axially about a central axis of the blind fastener; 
the body having a pre-formed, radially enlarged, flange at one end thereof and a tail 
end at the opposite end for insertion through a hole in a workpiece; the mandrel 
having a mandrel head in operative engagement with the tail end of the fastener for 
transmitting force thereto during setting of the fastener, characterised in that the body 
having two different, uniform, external diameters and a radially extending shoulder 
therebetween, such that the external diameter of the body adjacent to the flange is 
greater than the external diameter of the body adjacent to the tail end and the body 
between the shoulder and the flange is at least partially encased in a resilient 
material, which resilient material will usually be a plastic or rubber material, in 
particular, the use of this resilient material provides a shock absorbing function so 
that any rigid body contacting it causes deformation of the resilient material causing 
such material to be displaced both circumferentially and longitudinally about the 
body, thereby retarding impact as opposed to the previously associated abrupt stop, 
thereby eliminating the noise of impact but also absorbing some of the load 
transferred from the displaceable member thereby reducing the load applied to the 
mounting connection of the blind fastener. 

It is preferred that the body between the shoulder and the flange will be 
completely enclosed in a cylindrical sleeve of the resilient material, which sleeve 
usually having an external diameter equal to or less than the outer diameter of the 
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flange. The flange serves to maintain the sleeve on the rivet body following setting of 
the blind fastener. 

It is preferred that the external diameter of the body adjacent to the flange will 
5 be at least 1 .4 times the external diameter of the body adjacent to the tail end. 

In addition, it is usual that the shoulder should extend substantially 
perpendicular to the central axis of the fastener, although it may be inclined thereto if 
appropriate. This shoulder will normally be positioned at a distance of between 25% 
10 and 75% of the length of the body remote from the flange and preferably between 
40% and 60%. 

It is preferred that the resilient material will have a hardness of between 50 and 
80 shore hardness and preferably between 60 and 70 shore hardness. It is usual 
15 that the blind fastener will either comprise a closed end or an open end blind rivet, 
usually manufactured from metal such as aluminium or steel. 

A preferred embodiment of the present invention will now be described, by way 
of example only, with reference to the accompanying illustrative figures in which: 
20 Figure 1 is a cross sectional view of a blind fastener according to the present 

invention prior to setting; and 

Figure 2 is a cross sectional view of the blind fastener of Figure 1 in a set 
configuration. 

25 Referring now to Figure 1, there is shown a shock absorbing blind rivet (10) 

comprising a conventional open end blind rivet operational structure. This blind rivet 
(10) is illustrated inserted through a pre-formed hole (12) in a specific workpiece (14) 
which, in this specific embodiment will comprise a metal track of a window winder 
construction for a motor vehicle. The rivet (10) is shown prior to undertaking a blind 

30 rivet setting operation. 

The blind rivet (10) comprises an elongate, substantially tubular (or cylindrical), 
rivet body (16) having an enlarged radially extending flange (18) disposed at one end 
of the rivet body (16). As is conventional, the flange (18) forms a shoulder extending 
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substantially perpendicular to a central axis A of the blind rivet assembly (10). The 
remote tail end (20) of the rivet body (16), axially opposed to the flange (18),. has a 
substantially flat end face extending substantially perpendicular to the rivet axis (A). 

As is conventional for blind rivets, the rivet (10) is further provided with a 
mandrel (22) comprising a cylindrical mandrel stem (24) and having an enlarged 
mandrel head (26) at its blind end thereof which lies adjacent to the tail end (20) of 
the rivet body (16). The mandrel stem (24) is of substantially uniform cross sectional 
area along its axial length and, in this embodiment, is cylindrical having a diameter 
which is substantially equal to the minimum inner diameter of the tubular rivet body 
(16) so as to form a complimentary frictional fit therewith as will be described below. 
The mandrel stem further extends co-axial with the rivet axis (A). 

The mandrel head (26) has a maximum outer diameter extending co-axial with 
the rivet axis (A) which is greater than the mandrel stem diameter. 

The current design of tubular rivet body (16) varies from a conventional blind 
rivet body in that it is provided with two distinct sections having different external 
diameters. A front end portion (28) of the rivet body (16), adjacent to and extending 
rearwardly from the flange (18) has a first uniform diameter (D). The rear end portion 
(30) of the rivet body (16), adjacent to and extending forwardly from the remote tail 
end (20) of the rivet body (16), has a second uniform diameter (d), which diameter (d) 
being less than the diameter (D) of the front end portion (28). The rivet body is 
therefore provided with a substantially radially extending shoulder (32) extending 
between two external diameters of the front end and rear end portions as shown in 
Figure 1. In this embodiment the shoulder (32) extends substantially perpendicular 
to the rivet body axis (A) but could be inclined relative thereto if required. It is 
preferred that the external diameter (D) of the front end portion is at least 1.2 times 
greater than the external diameter d of the rear end portion, and will usually be in the 
range of 1.4 to 1.8 times greater. However, there is no effective upper limit to this 
ratio, other than practical manufacturing constraints. 

In operation, the shoulder (32), disposed between the two different distinct 
diameters (d) and (D), serves the same functional purpose of the flange portion of a 
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conventional blind rivet in that it will form a workpiece engaging surface as shown in 
Figure 1. Here, the pre-formed hole (12) formed in the workpiece (14) is of a 
diameter sufficient to allow the rear end portion (30) of the rivet body to pass 
therethrough, whilst being less than the diameter (D) of the front end portion such 
5 that the shoulder (32) therebefore abuts with the workpiece (14) as the rivet body is 
inserted therethrough. In this manner, the rear end portion (30) of the rivet (10) acts 
as a conventional blind rivet having an internal diameter substantially equal to the 
external diameter of the mandrel stem (24) to effect frictional engagement therewith. 
The diameter of the mandrel head (26), as is conventional, is then designed to be 
10 within the optimum of 4% to 9% greater than the external diameter (d) of this rear 
end portion (30) of the rivet body (16) so as to engage with the tail end (20) of the 
rivet body in a conventional manner. 

In this embodiment, the manufacturing process has effected enlargement of a 
15 uniform tubular rivet body to form the front end portion having a greater diameter (D) 
by partially expanding a hollow tube of uniform thickness and diameter. Thus the 
internal diameter of the front end portion (28) is greater than that of the rear end 
portion (30) so that the mandrel stem does not frictionally engage with the inner 
surface of the front end portion. However, it will be appreciated that the internal 
20 diameter of the entire rivet body may be uniformed so as to effect frictional 
engagement along its entire length if so required. Also, as shown in hashed lines in 
Figure 1 , the mandrel stem is provided with a conventional reduced diameter break 
neck portion (34). 

25 For the specific purposes of achieving a shock absorbing function, the front end 

portion (28) of the rivet body (16) is, in this embodiment provided with a cylindrical 
sleeve (36) of a resiliently deformable material such as a soft plastic material, an 
elastomeric compound or of a silicone based rubber compound. The sleeve (36) will 
preferably have a hardness of between 50 and 80 shore hardness and ideally 

30 between 60 and 70 shore. The sleeve (36) has an outer diameter of between 90% 
and 99% the external diameter of the flange (18) (although if so required could have 
a greater external diameter). Here, the flange (18) serves as an end stop to. retain 
the sleeve from being displaced away from the rivet (10) once set (as shown in 
Figure 2) and thus requires sufficient overlap to achieve this function. The inner 
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diameter of the sleeve (36) corresponds to the outer diameter D of the front end 
portion (28) so as to be frictionally received thereon. This sleeve (36) can be pre- 
formed and simply slideably received onto the rivet body (16) or can be moulded 
directly thereto if so required. Although not shown, the front end portion (28) of the 
rivet body could be provided with a series of indents or projections to enhance an 
attachment of this sleeve thereon, whether it be slideably received or whether it is 
directly moulded thereto. 

In operation, the blind rivet (10) will be set by use of conventional blind rivet 
setting tools. The blind rivet is inserted from one side of a workpiece, as shown in 
Figure 1 until it's shoulder portion (32) engages with such workpiece whereby 
conventional rivet setting tools will then be employed, whereby a nose portion of the 
setting tool will engage the flange (18) to maintain the shoulder (32) in abutment with 
the workpiece (14) as a displacement force (X) is then applied to the mandrel stem 
(24) which will, as is conventional, draw the mandrel head (26) into engagement with 
the flat surface of the tail end portion (20) so as to compress the rivet body (16) 
towards the rivet flange (18). Such compression of the rivet body results in radial 
expansion of the compressed (reduced length) rear end portion (30) of the rivet body 
so as to form an enlarged deformed rivet head (40) as shown in Figure 2. This 
enlarged rivet head will have a diameter greater than that of the pre-formed hole (12) 
and will serve to compress the workpiece between this head and the shoulder portion 
(32). Continued application of the axial setting force (X) results in an increased 
resistance force encountered by the mandrel head (26) as it encounters the 
workpiece (14) which subsequently prevents further displacement of the mandrel 
head. Setting force (X) increases the stress of the mandrel stem in a conventional 
manner until failure of the mandrel stem (24) at its neck portion (34). In this 
embodiment, the mandrel head (26) is drawn into the deformed portion of the rivet 
head (40) and is retained there following the setting operation. Thus, the rivet (10) is 
secured to the workpiece (14) as shown substantially in Figure 2 such that the front 
end portion (28) projects externally of this workpiece and whereby the resilient sleeve 
(36) is then maintained on this front end portion (28) between the workpiece (14) and 
the shoulder formed between the flange (18) and the body (16). 
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As previously discussed, one of the primary uses of this type of shock 
absorbing blind rivet (10) is to act as an end stop against which a moveable object 
can abut to limit its continued displacement. One of its primary uses will be to 
provide an end stop to a plastic carrier part carrying a glass window in a window 
5 winder application in motor vehicles. This plastic part is schematically illustrated as 
item (50) in Figure 2 and its movement towards the rivet (10) (acting as an end stop) 
is illustrated by arrow y. 

As the plastic part (50) is driven into engagement with the stop (10) it impacts 

10 onto the resiliently deformable sleeve (36) which serves a dual purpose of, firstly 
eliminating impact noise since the impact load is absorbed over a relatively longer 
period of time due to the cushioning effect and deformation of the sleeve (36), such 
that the sleeve (36) helps retard rather than abruptly stop the forward motion of this 
carrier part (50), thereby eliminating impact noise. Secondly, since this sleeve (36) 

15 cushions the impact load as the sleeve distorts both radially and longitudinally about 
the rivet axis (A) some of the impact load is absorbed within the sleeve itself and thus 
serves to reduce the impact load applied to the fixing point of the rivet (10) to the 
workpiece (14). Since the impact loads imparted by the carrier (50) are relatively 
high, it will be appreciated that the stress exerted on an end stop is considerable, and 

20 any form of reduction of this impact load will have a significant benefit on the life 
expectancy of such fixings. Furthermore, the use of a blind rivet to form such an end 
stop has a considerable advantage in that its metallic construction and securement to 
both sides of the workpiece further strengthens such fixing. Also, the use of a blind 
rivet as previously described, simply requires access to the workpiece (14) (such as 

25 a carrier rail) from one side only, thereby offering considerable benefits in 
manufacturing costs and time (especially when compared to effecting a fixing 
requiring attachment from both sides of the workpiece, often necessitating re-design 
of the rail and window winder construction to allow such access). 

30 Whilst it is preferred that the shock absorbing blind rivet (1 0) herein described is 

intended for use with an automobile window winder construction, it can also be 
applied to any other form of end stop required for fixing to a workpiece or rail in other 
sliding assemblies such as drawers etc. 



BR8843 



8 



A further advantage of the present invention is that there is no limit to the 
diameter (D) of the front end portion (28), whereby the greater the relative ratio 
between this diameter (D) and the diameter (d) of the rear end portion (30) creates a 
shoulder (32) having a greater cross sectional area, whereby the greater such cross 
sectional area of the shoulder (32) will further help distribute load over greater 
surface area of the workpiece, thus further reducing stress transferred to this 
attachment point during impact and again minimising the risk of damage to such 
connection due to the high impact loads imparted by the carrier (50). Furthermore, 
the thickness of the sleeve (36) can be varied so as to provide a greater cushioning 
effect if so required to further reduce load transfer from the impact load of the carrier 
(50). 

In addition, whilst the resilient material used in the present embodiment 
comprises a cylindrical sleeve (36), the carrier (50) will only impact the stop (rivet 
(10)) in one direction and thus the sleeve (36) could be replaced by a resilient pad 
extending only partway about the circumference of this front end portion (28), such 
pad being adhesively or mechanically secured thereto as appropriate. Alternatively, 
instead of a uniform axially extending sleeve (36) a plurality of circumferential rings of 
resilient material could alternatively be employed, each of which, on compression by 
the impact force imparted by the carrier (50) could then be deformed into gaps 
between adjacent rings to help further distribute the load. Alternatively, the sleeve 
(36), instead of having a uniform outer surface could be provided with a series of 
circumferential ridges and grooves to achieve a similar function. 

Whilst the present embodiment comprises a conventional open end blind rivet, 
the specific form and operation of the blind rivet is not so limited. The current 
invention could be applied to any type of existing and known blind rivet operation, 
including a closed end blind rivet, or alternatively a blind rivet whereby engagement 
between the mandrel and the rivet body is achieved by an internal screw threaded 
arrangement as opposed to use of a mandrel head. The invention is also applicable 
to self piercing blind rivets and peel type blind rivets. 

The relative axially extending lengths of the front end portion (28) and the rear 
end portion (30) of the blind rivet are adjustable, dependent on the specific 
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requirements. The length of the rear end portion (30) is controlled by conventional 
blind rivet designs so as to achieve an appropriate setting operation whereby the 
length of the front end portion will be determined by the required stop engagement 
capability. However, it is preferred that the shoulder (32) extending between these 
5 two portions of the rivet body should be positioned so as to be between 25% and 
75% of the length of the body remote from the flange (18). 
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CLAIMS 

1 . A blind fastener comprising 

a mandrel and an elongate cylindrical body mounted on an elongate stem of 
said mandrel so as to extend co-axially about a central axis of said blind fastener; 

said body having a pre-formed radially enlarged flange at one end thereof and 
a tail end at the opposite end for insertion through a hole in a workpiece; 

said mandrel having a mandrel head in operative engagement with said tail end 
of said fastener for transmitting force thereto during setting of said fastener, 

characterised in said body having two different, uniform external diameters and 
a radially extending shoulder therebetween, such that the external diameter of the 
body adjacent the flange is greater than the external diameter of the body adjacent 
the tail end and said body between said shoulder and said flange is at least partially 
encased in a resilient material. 

2. A blind fastener as claimed in claim 1 in wherein said body between said 
shoulder and said flange is enclosed in a cylindrical sleeve of resilient material. 

3. A blind fastener as claimed in claim 2 wherein said cylindrical sleeve of resilient 
material has an external diameter equal to or less than the outer diameter of said 
flange. 

4. A blind fastener as claimed in any one of the preceding claims wherein the 
external diameter of said body adjacent said flange is at least 1.4 times the external 
diameter of the body adjacent said tail end. 

5. A blind fastener as claimed in any one of the preceding claim wherein said 
shoulder extends perpendicular to said central axis. 

6. A blind fastener as claimed in any one of the preceding claims wherein said 
shoulder is positioned between 25% and 75% of the length of said body remote from 
said flange. 



BR8843 



r 

c 



11 



7. A blind fastener as claimed in any one of the preceding claims wherein the 
resilient material has a hardness of between 50 and 80 shore hardness. 

8. A blind fastener as claimed in claim 7 wherein the resilient material has a 
5 hardness of between 60 and 70 shore hardness. 

9. A blind fastener as claimed in any one of the preceding claims wherein the 
resilient material is one of a plastics material or a rubber material. 

10 10. A blind fastener as claimed in any one of the preceding claims comprising 
either a closed end or an open end blind rivet. 

11. A blind fastener substantially as herein described with reference to the 
accompanying illustrative drawings. 
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ABSTRACT 

The present invention is directed to a blind fastener, usually a blind rivet, (10) 
comprising a mandrel (22) and an elongate cylindrical body (16) mounted on a stem 
(24) of such mandrel so as to extend co-axially about a central axis A of such blind 
rivet, the body (16) having a flange (18) at one end and a tail end (20) at an axially 
5 opposed end, for insertion through a hole in a workpiece, the mandrel having a 
mandrel head (26) in operative engagement with this tail end (20) for transmitting 
force thereto during setting of such fastener, wherein the body (16) has two different 
external diameters (d, D) and a radially extending shoulder (32) therebetween such 
that the external diameter (D) of the body adjacent to the flange (18) is greater than 
10 the external diameter "(d) of the body adjacent to the tail end, wherein the body 
between this shoulder (32) and the flange is at least partially encased in a resilient, 
shock absorbing material (36). 
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